Buprenorphine Analgesia Leads to Coagulopathy and Increased Plasma Fibrinogen in Healthy Rats: Implications For Small Animal Research.
Buprenorphine is the recommended analgesic for post-surgical pain and associated stress in small animal research. Our aim was to examine the effect of isoflurane anesthesia and buprenorphine analgesia on blood coagulation in the rat using rotational thromboelastometry. Adult male Sprague Dawley rats were randomly assigned to one of four groups (n = 6): baseline (Thiobarb anesthesia), 5% isoflurane anesthesia, isoflurane-buprenorphine (0.05-mg/kg s.c.), and buprenorphine alone. After 1 h, animals were anesthetized and blood was sampled. We report that isoflurane or buprenorphine had little or no effects on clotting times, clot formation, or clot lysis in EXTEM or INTEM. However, buprenorphine significantly increased FIBTEM alpha-angle, clot formation rates, and maximum clot formation velocities. Buprenorphine also increased EXTEM, FIBTEM, and INTEM A10 (clot strength), maximum clot firmness (clot quality), and maximum clot elasticity ( (clot elasticity). The combination of isoflurane and buprenorphine significantly increased clot amplitude but not to the same extent. The fibrinogen contribution to clot strength was 1.9-fold higher than baseline in the buprenorphine group, and 1.4-fold higher in the isoflurane-buprenorphine group. Plasma fibrinogen levels were 2.5-fold higher in both groups compared with the baseline value or isoflurane group (6.1 g/L vs. 2.4 g/L, P < 0.05). We conclude buprenorphine analgesia significantly increased clot strength without affecting fibrinolysis, and increased plasma fibrinogen, implying that the drug increased liver fibrinogen synthesis and release. Possible implications for small animal research are discussed.